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制备可用于 PANI 及 P3MeT 变色的固态聚合物电解质。 
2) 组装垂直结构的固态 PANI 电致变色器件，优化器件的电致变色性能。 
3) 组装侧面结构的固态 PANI-ECD 和 P3MeT-ECD，研究侧面结构器件的电致变色
性能。 
4) 在同一块 ITO 上，采用滴涂法制得 PANI 薄膜，用电化学法制得 P3MeT 薄膜，
组装侧面结构的固态 PANI-P3MeT-ECD，并改善器件结构。 
研究取得以下主要结果： 
1) 通过比较 PANI 在含有质子的 0.1 mol L-1 LiClO4+ 0.01 mol L-1 HClO4 的乙


























现透明黄色（-1.5 V,PANI vs. CeO2-TiO2）到蓝色（1.0 V）的可逆变化，






3) 以 PANI 为电致变色层，用聚合物电解质（PE:PMMA-LiClO4-PC-EC-HClO4）构
筑了侧面结构固态 PANI-ECD。控制偏压+0.6 V 和-0.6 V 之间变化，侧面结
构 PANI-ECD 显示出了墨绿色和黄绿色之间的可逆变化。 
4) 以 P3MeT 为电致变色层，用聚合物电解质（PE:PMMA-LiClO4- PC-EC-HClO4）
构筑了侧面结构固态 P3MeT-ECD。控制偏压+1.6 V 和-1.0 V 之间变化，侧面
结构 P3MeT-ECD 显示出了红色和蓝色之间的可逆变化。 
5) 同时采用 P3MeT 和 PANI 作为电致变色材料组装成的侧面结构固态
P3MeT-PANI-ECD 可以实现红、蓝、墨绿、草绿多色变化，并用激光雕刻微型
化 P3MeT-PANI 变色层组装制得的侧面结构固态 P3MeT-PANI-ECD 也可实现
红、蓝、墨绿、草绿多色变化。优化器件结构，用 CeO2-TiO2复合物薄膜作为
P3MeT-PANI 对电极的垂直结构固态 P3MeT-PANI-ECD 可达到红、蓝、墨绿、
草绿多色变化同时，也可进行四色自由搭配。 
 
















Electrochromic Devices Based on Conducting Polymers  
Eletrochromism refers to a phenomenon that a material changes colors 
when the material produces reversible redox reaction induced by applied 
voltage. The device which is assembled by electrochromic materials has 
broad applications in the construction、automotive、flat panel display、 
information storage and other fields. Conducting polymers used as 
electrochromic materials have many advantages, such as simple preparation 
processes(chemical or electrochemical methods), high-contrast color 
changes, fast response time and designing molecular structures by
“grafting” or “reduction” to meet the need of the color change. 
In this paper, we mainly applied conducting polymers（polyaniline and 
poly3-methylthiophene）  as electrochromic materials and focused on 
fabricating a new type of electrochromic devices and improving the 
performance of electrochromic devices. The work can be divided as follows:  
1) PANI was prepared by chemical methods. PANI films were prepared by 
spin-coating; Fabricated P3MeT films by electrochemical methods, 
characterized morphology of P3MeT films; Made research on the effect 
of the composition of electrolyte on the electrochromic performce of 
PANI thin films, preparation of solid polymer electrolyte that can 
be used in  PANI-ECD and P3MeT-ECD.  
2)  Assembling a solid-state vertically configured PANI-ECD, 
optimizating the electrochromic performance of the device. 
3)  Assembling a solid-state laterally configured PANI-ECD and P3MeT-ECD, 
study on the electrochromic performance of PANI-ECD and P3MeT-ECD.  
4) Preparation of PANI films by  drop-coating method and fabrication of 
P3MeT films by electrochemical approach in the same piece of ITO, the 















device, and the device structure improvement. 
The main results are summarized as follows: 
1) By comparing the electrochromic performance of PANI in containing 
proton acetonitrile electrolyte (0.1 mol L-1 LiClO4 +0.01 mol L
-1 HClO4) 
and non-proton acetonitrile electrolyte (0.1 mol L
-1
 LiClO4),We found 
that the electrochromic performance of PANI showed more stable in 
containing proton acetonitrile electrolyte than in non-proton 
acetonitrile electrolyte. 
2) A simple solid-state vertically configured PANI-ECD was assembled  
using PANI as electrochromic layer and the polymer electrolyte (PE: 
PMMA-PC-EC-LiClO4 or PE: PMMA-LiClO4-PC-EC-HClO4).The device that  
used containing proton polymer electrolyte (PMMA-LiClO4-PC-EC-HClO4) 
performed better than the one that used non-proton polymer electrolyte 
(PMMA-LiClO4-PC-EC), but the cycle stability of the simple solid-state 
PANI-ECD is not ideal enough. We introduced CeO2-TiO2 composite as the 
complementary electrode of a new solid-state vertically configured 
PANI-ECD. After optimizing the fabrication process of CeO2-TiO2 
composite film, the PANI-ECD exhibited reversible electrochromic 
behavior from yellow at bleached state (-1.5 V) to blue at colored 
state (1.0V. PANI vs. CeO2-TiO2) with good cyclie stability. The 
transmittance of the ECD at 700 nm changed from 42.19 % to 13.35 % 





3) A solid-state laterally configured PANI-ECD was assembled by using 
PANI as electrochromic layer and the polymer electrolyte 
(PMMA-LiClO4-PC-EC-HClO4). Applied voltages between -0.6V and +0.6 V，
the device exhibited reversible electrochromic behavior between 
yellow-green and dark-green. 
4) A solid-state laterally configured P3MeT-ECD was assembled by using 
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